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(54) IMAGE DISPLAY DEVICE AND IMAGE QUALITY CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image quality 
control method and an image display device using the 
method ensuring constantly a good image quality by 
controlling every kind of parameter in response to the 
change of a strength of an external light. 
SOLUTION: In this image quality control method, a 
subjective measuring value of luminosity defined by f 
controlling a brightness, a contrast and a graduation as 
parameters satisfies a boundary value luminosity. This 
image display has a video signal modulator, which adjusts 
the brightness, the contrast and the graduation based on 
this method so as to display constantly good image. 
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pgmivM, mme>wm&vH % ^m^^hy^hc 



jfifiltWBGSr/^^-^tLt, £*:a. b. c. 
d. e. g^SirLT (»1) 
(»1) 

f = a XL+bXCR+cXvL+dX7M+eXyH+g 
= aXL+bXL/ (OFF + BG) + c X y L + d X y M+ e X y H + g 
= aXL+b/ (1/Cr + BG/L) + c X y L + d X y M+ e X y H + 

g 

a =0. 00398497±0. 003297747 
b =0. 006464747 ±0. 007647854 
c =13. 20817436±132. 127305 
d =-47. 02877395 ±125. 7331827 
e =-14. 85 164397 ±50. 04843714 
g =-0. 7401 79935 ±0. 589590055 

ph£ym, ftffi^^h?* he r, ±m&^i$<ommm 

(»2) 

f = a XL+bXCR+dXyM+g 
= aXL+bXL/ (OFF + BG) +dXyM+g 
= aXL+b/ (1/Cr+BG/L) +dXyM+g 



ta, b. d. g$r^tUT (8*2) -e^£*l£8>!5 



a =0. 00423339± 0. 002671539 
b =0. 007648902 ± 0. 005754385 
d =-79. 52542076 ±18. 92439144 
g =-0. 7131531895±0. 16046239 

b^hcr, ^in^«F<o®aa»a[B. 9\-yt<o$mK 

^BG^7^^Ht, Sfca. b. g£r£& 

*im»-b^**J:5ic«aL, mm=>h?x he 

R. Pf^f^^ h7^hCr, :^^^P£tf>®®JW£EB£> 
(»3) 

f = a XL+b XCR+g 

= aXL+bXL/ (OFF + BG) +g 

= aXL+b/ (1/Cr+BG/L) +g 

a =0. 003560 142 ± 0. 006677594 

b =0. 007769775 ±0. 014409019 

g =-0. 906731331 ±0. 38489093 

tt»«BG^7^^ar, *fcb. g£r£2fe£L 
r (&4) f 



(»4) 

f= bxCR+g 

= b X L/ (OFF + BG) + g 

= b/ (1/Cr+BG/L) +g 

b =0. 01510191 ±0. 004315154 

g =-0. 738875768±0. 222195438 

[»5jSg 5 ] m&mZ **IMt*S^KB t h 1 =0. 73 
9763. ff^f&B t h 2 =0. 190025. A/^B t h 3 = 
-0. 36199tOWf ^-oTfcSl £ 3r JS 

i-4 <ov^tvd^cs«^giina^ife, 

[»*3S6] J*ML. Wm=^h*7* hCR. <£*£oR£ 

3>h7^Fc r> ±m&&i$<oMmn&B s 

i^lt»gBG^7^-^fcLT, £fca. b. c. 
d. e. gSrSfttbT (&5) 1?9ti*M=*> h7 * 
h «£tt*S3; f^nyhy^ h #JMK*± t*5J:7 

KJWtL, mm^hr^hCR, ««<D»9!ttyL % 



(ft 6) 

£= aXL+bXCR+cXyL+d X y M+ e X y H+ g 
= aXL+bXL/ (OFF + BG) + c X y L+ d X y M+ e X y H+ g 
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= aXL+b/ (1/Cr+BG/L) + c X y L + d X y M+ e X y H + 



g 

a =0. 003154037+0. 002949688 
b =0. 005726684 ±0. 006840666 
c =20. 25124942+ 118. 1820057 
d =96. 08960724± 112. 4627473 
e =-14. 85164397+50. 04843714 
g =-1. 021466807 +0. 527362117 

fcb. c % g^Sttt (gfc6) TX&ttSs^b? 
{£&£>pgi5&y L s ^m^^<0Pf©»«B^^< £ 



(*6) 

f = bXCR+cXyL+g 
= bXL/ (OFF + BG) +cX Y L+g 
= h/ (1/Cr+BG/L) +cXyL+g 
b =0. 015152459 + 0. 002034482 
c =-74. 21191383 +41. 63449386 
g =-0. 528109847 ±0. 147474173 

SBx ^3fe<^®^*$&BG£^7*~*i:LTx * 

fcb, d. gtfflfcttr (»7) -e^$tts=i^h7 

* h«3*R«5$; f m -5 £ »#«£#± ft 5 J: 5 tc» 
«7) 

f= bXCR+dXyM+g 
(*9) 

V L= (L1-L0) / (sl-sO) /L7 
(»10) 

yM= { (L5-L4) / (s 5-s4) - (L2 
} /L7 
($11) 

y H= { (L7-L6) /(s7-s6) - (L5 
} /L7 

[gf^l 2] t>tMKtt*»mK, Ei*»*% 



= b/ (OFF + BG) +dXyM+g 

= h/ (1/Cr+BG/L) + d X y M+ g 9 

b =0. 01556176 ±0. 002073646 

d =36. 55173211+22. 47094674 

g =-0. 823597796±0. 122945139 

fiB, Wt<D&M8MmmBG*s<7 t LT. 3= 

feb, e, g^Sttt (»8) ^tlSa^h^ 
^ f #93* *«Jt*KJl±^*5J: 5 1-# 

iS«<Z>BHM3:vH, ^M^^O®®j»fiBcD^< t 

(»8) 

f = b XCR+e X yH+g 
= bXL/ (OFF + BG) +eX 7 H+g 
= b/ (1/Cr + BG/L) +eXyH+g 
b =0.01764871 ±0.002627 
e =-14. 85164397 + 50. 04843714 
g =16. 49850618+ 13. 95501972 

1 =0. 83849U ffc&l&C t h 2 =0. 498522, tf* A/ERC 
t h 3 =-0. 02239cDV>i*^>— o-CfeS w £ fc-f 

M. S5^CD|®|5ttyHf+. Li ( i =0-7) &»£L 

*mt1rZ9&i& 1-10 ov^Jxi6^cSB«<DliK»Hi 



-Ll)/(s2-sl) 



-L4) / (s 5-s 4) 



[f*#^l4] «rlSKiittSlSE^S:tt> ttG (»9) - 
(»U) ^Lfc3 0<^|!g||i|#&(0^<^t>V^^ 

[ is] =yh7^i> wm^m^mm^:^ 
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[MMi 71 ^as&fbbfc^K »5) - (K 
$^ct$r#iit^«l 2-1 

[M*«i 8] *fta*^tufc^(c (&i) ~ (& 
u a>o (^5) - (*8) -c^^n^wiftf am* 

atfli4*«r:i:*»«i:i-5fll3M[l 2-1 7tf>^r*t 
[BMWi 9] «ren^d«JMt^ttJaiRB t h l =0. 

739763. IHMtB t h 2 =0. 190025, tfSA/RB t h 3 
=-0. 36199C9V>-F*bd>— O-C&Sr £ £ ff*3ft 

«i 2-1 8 (D^tifric&nvmfom&mw* 

imtiVB. 2 o ] tWBa vh77; hSUMKMMRRC t h 
1 =0. 838491. tfF^KC t h 2 =0. 498522, A/KC 

t h 3 =-o. 02239<z>^i**x*>—o-e&£ - t &mkb-r 

12-19 OV^^EtOlM^St 

«rWtSCfc*Wtt«BI««l 2-2 0©V^t*i*» 
[1^2 2] ttE*%ttWWI*4>ft< i: 
jfc^l 2 — 2 l<D\t^M*\zf3Ml<DWtoM^&WL 

im&mz 3] iteift^si^yt^ t^&srA 

-hv<y*«»fcrattfclWfl«ML RH1£R>» 

7 4—h-'<iy?'rzzt&&mh'*zmjmi 2-22 
[»^2 4j mm&m^&tm&m&^&z&ffi 



[t»M2 5] tts^mvA^m^stytmmmt^m 
m#m 2 e ] tmmvatttsktf s *#sm«*^* 

^fc*;ifc**»fc-*-*lfl#*i 2-2 5 0>wr*va> 

[0 0 0 1] 
CO 0 0 2] 

[0003] ^rttiofi/^g >\ -erat 
^fi«»AaP»«>»« % &tW*©*»©4v«o»4 

-eta*. •aMicassiR&'fr-cv't*, 

[0004] flMftt TContrastJ, TB 

rightnessj £ 54*^w»ta»£tf# 

l\> ^£~* — £>4fr£\ tfr®T£fltC fContras 
t J . TB rightnessj M&^Stf'Rtt'bil/'C 
V^* 0 fUTS^a VO*^iC|i % rcontras 
t J . TB rightnessj %.Xmfr&t> 

[0005] TContrastJ < 1~5 

TB rightnessj < i^cAABMft 

«»»c^>f r xtm*. bfiz z b \ctez<D-e y 

[0006] «oTtt*OPl««^»ll(OAWA»tttt 

n, ii»C-C^$ix5PiSS^$:y. Tc on t r a s tj 
WSEy-f V'SrG. TB rightnessj 

^-rr^^rDc^-r-Si: (IS12) -eififfil$*L<5t><zrc 

(«1 2) 

y =mXGX I ~7+n+DC 

?4 >GRXf'*-{ TXB <Dm*&f^t&mA_ ZZt\c£ 
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9 #£ixS*- 'K«)®»Sr»«-r<5 fctf>-Cfco*: 0 
[0 0 0 7] 

immiffltvi: o t-t-sausi ai«7Si»^ft 

#»Jp-r 5k^5Ct ttMt*Kl tot HMJt***fl: l 

'fcWk«rstts^ lefts. o*0/*x#mimft5 

o93S£tv^58J&a s fg<ftSo rai/f9*> 
ffj = 7* Mc*H-«BMfet>SKft* 0 
<fc 9 iclflftffKtoRMftic *oT©ftfc:»*-SBJ 
fcrUMsU »%KM*4ttrf-ft <fc 5 ft£m*frT-ett 

[0008] ^ rgga^jgj , r^vh^^h^j 
#o4>3fi»ftff 

=^h7^K little* *>«»Srgl*S 

r.tis«t3festt5. u^uft^e>f56*r±if^7^— * 

XfcS*:#>*Mfcfc: TBRIGHTNESSj % TCON 
STRASTj SrP«Ebrv>5fci-^ftd»ofc. Ld>t> 

x/CifcDifrf Lt>«iftiBlfcr±»*.ft36*ofco 
MMMtLT L £ o fc^lC i±#J * tfJ3& Oiift] l£«fcS 

[0 0 0 9] 

*: rpiSi*$j *v*5fc«»ftfflfc**«ftLfcWS* 
**tfat<D«»l ie J: S BBtoSJMt «r BS C r. t adSpTfg left 

So 

[0010] !3*lc;MBW<OMirOT^fcie<fc 9. ra 
7* h*C?i^ttf#ayh7^ h«*JM£*r?fflcSt 

h7^ hlcoVNT*«rJcAvNBJ*^t>o 
r=vh7^h«j icsirs^aRflMBx&So 
[ooii] ;ranic«*mMEMfeicj:9* 

^^/H-oJtttlciSiSft^ft^KCw^^lBlcft 

So 



[0012] *fe*m2^H-Cfc5H«&*!fcB 

»<hi-So *©fe*ic*»w©isifc*^itr4, '>ft< 
*«-^«si^ikri^ft< t hmmwm^&. rmmmm 

ft*?, tirlB®KPftfr&ieJ;9»£. ^yf7^ 

K«o»W£s>4>ft< fcfci^*ta^o££fls*rsrfc 
Sr4#»£i-So 
[0 0 13] 

[0 0 14] '(XlkeMBi) *i**ISWlc«SMfrw 

MSB G asXM LT t>*lc»S*>9! S £it#*££ri8J£ 
i"S J: 5 icJBpa. ^^h7> K P^Ptt$ri8l^i-S 

[0 0 1 5] »ftLli^6^A^«P©llffiK)»^-e*) 

<, fcSVMi^Pj©^^3^ x o49 9d«U 
/J%®ffi^)#4»*«^««9¥^fflCft ±f*> <fc 5 Ic^ScOM 

[0 0 16] ^jfr^^h^* M*. PS^T^Vh^^hC 

t ftt«oBar4»a-e^e«»**^ufc 

<D)fcL/OFFT5£&£;h, ^fc>tfffi©ftftS5ig 
le^ttS^h^hXfcSo 

-[0017] ^*<Oj»W^«t, «fte«^K«^R. 

[0 0 18] ^oTW^f^V fCRriL/ (OF 

f+bg) bjzmvzz. m&bmmz.m&ftim<om 
[ooi9] ^sttosicJbom awffii»fl:ofc 

S^O^-TSo 

[0020] |»|«fcov^Tr±AA«*^A'ir:j6C-C 
3oo««lc5MHL-C (ft 9) - (ftll) 
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(*9) 

VL= (L 1 — L 0) / (s 1 - s 0) /L7 
(^10) 

yM= { (L5-L4) / (s 5-s4) - (L2-L1) / (s 2-s 1) 
) /L7 
<»1 1) 

VH= ( (L 7-L6) / (s 7- s 6) - (L5-L4) / (s 5 - s 4) 
} /L7 

cr-CLi (i =0-7) tettg. L «r 7 »4» Ufc i # B 1 £9ft0i«&H8rC» Ufc»»fioHfSltto«ptt* t 

*«#W<^-C. L7 = Lm fc^LA^ff^l^ [0 0 2 1] 

/V(Oft^t^2 5 S-CSftfbtT^S. yL y [*1] 



r 


1.6 


1.8 


2 


22 


2.4 


2.6 


2.8 


3 


rL 


0.00189038 


0.001651 


0.001482 


O001357 


0.00126 


0.001164 


0.001122 


0.001072 


rM 


0.00182438 


0.002277 


0.0027 


0.003105 


0.003496 


0.003877 


0.004251 


0.00462 


rH 


0.00078883 


0.001033 


0.001273 


aooisn 


0.001746 


0.001978 


0.002211 


0.002442 



[00 2 2] *tcB6& f fcov ^CRRi"*. R# f H» 
(Rl) 

f= aXL+bXCR+cXyL 
= aXL+b X L/ (OFF + 
= a XL + b/ (1/C r +B 

g 

i&Ua, b. c. d. e. gtt**«*-CKTO|5H-e 

[00 23] a =0. 00398497 ±0. 003297747 
b =0. 006464747 ± 0. 007647854 
c =13. 20817436±132. 127305 
d =-47. 02877395 ± 125. 7331827 
e =-14. 85164397 ±50. 04843714 
g =-0. 740179935 ±0. 589590055 

MRBthl, flF^KBth2. ^^RBth303 

B t h 1 =0. 739763 
B t h 2 =0. 190025 
B t h 3 =-0. 36199 

[0 0 2 4] *«M^«S®5fWaE*«fettS«*^Sg« 

ftlfclMlBGtfRlbLfcR*, *fc f >B t h 1 a*J* 
03fcoJ:5fc:L. CR (*fcfiCr) , yU yM. y 

[0025] siT\zztitr><Dm&i Rxfmzzm,ftm<o 

a* ari*k:*<5< mmm^^btut t> o-c& 
* 0 — onmite&mmmzo^x. ffl*.tfjER*>g>Rfe 



+dX Y M+eXyH+g 

BG) + cXy L+dXyM+e X yH+g 

G/L) + cXy L+dXyM+e XyH + 



[0 0 26] SSHMtWt, Pf&£8*<D«£# 

Kft^UTffffiiSiirfc^o rw*SRj icowrRH- 

\£tX*:<om&&mim<OW» f <Z>ttW*«*nRB t h 1 £ 
[00 2 7] mflttCRft f ©RaMBWRB t h 2 fcjg*. 

RB t h 3«r«;i-C^*U*5 0%4>Rft#4S TOss 
Rj fcov^r-fco5fc»*.aR»*»RRfcv^jtft. 

[00 2 8] Sotf|in« f «#B t h 1 &&;ta® 
RR^SSR-C*>ntf*lc 5 0%«±o««««^ r^<5 
£*&J KHUT#MrfcAl^»**WlWi5«R±* 
So 9 MHoRmUttrttlc J: ot»*^|i: 



[0029] -er*WcM64«JMB[. SS:ftf>«»<oiS 
2 :KV\ 1 :##ICJBV\ 0 5«RrtflMi**fc. ft 

[0030] am rega^^j tn&<offlm~?%> 

1) M t*Mrfc t 

2&lo££IM&tt*;tftv\ ^*x#;t!2 1 £ 



[0 0 3 1] #ti&£K:r±^ y^AMMl^ UT^3 

f t> Aoaeft^^^ -<Dm&<o*&fommzM s v > * « 
w * * \c m-r z & &mzm&izrtv& cx v * * 

[0 0 3 2] &tcE6£^#II£*a6*fc*6l::, ^mi¥ 
9L<OWm&ffiS 6 5^-1 0 1^, ao-rtfc) £§fl^£ 

[0033] ^J^^=^y-ifeicJ:oTH-iL$n/t«-^ 

[0 0 3 4] 
[^2] 



*rzf«>- 


1 


2 


3 


4 


5 




-1.5870 


-1.0982 


-0.1749 


0.B433 


1.7585 




-0.902 


-0.624 


-0.099 


0.480 


1.000 



[0 0 3 6] «-®«<D^3gX«ffl[^*^^y-OR*ffi 

[0 0 3 7] ^^^y-O^liiKfl-W^TOjgc^ 
[0 0 3 8] (1) r#MHcAl^:5.J I: r&l^:4j 

&mtmtowtt$> tm^<o 5 0 %** 

So 

[0 0 3 9] (2) T&l>:4j b r^op :.3j 
[0 0 4 0] (3) : 3j £ n§V>: 2J 



■t©^«®jr^Bi LT1V * <k Sigl^TCfc 60 

[oo4i] ^<D±o\^xAmx&mc mzism 

[0042] wz&s&i \z&-rz&mR&m. & 
t, fa&<Dtt#>\zwzzmmbw&. *&%.-rz>mm& 
b^n^^mrn^-rzitm^ mmswmtm 

»yd5xl, x2, . . . x p<Z>pm<»Wft&8Lfrbt£ 
y=f (xl, x2, ... xp) +e* 

-e^^^tLS^^-r^o znbzmwM. (mi, m 

2, . . . mp) ^*t>fPIC^7— ®PBLTy = ^0 
+ ^1x1+^2x2+. . . +3pxpi:^|[^ 

fe (0 o* 0 1 * 0 2* ... 0 p) (Ot"C*A^fiiJi 
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[0043] 0* 9 &mmm»rc&m ^it&nmmz 

ot, MR f rwsSflJj l:ov>r<o^iK 

t$>*L_h5£o J: 5 KM* f £*»«*«^<;h,tf 

<fc>2>© 

[0044] KJJEB1-* t s AIBI*fc«-S< 3=«S¥ 

(i) nftf «M«nio r^s^^j icov>-c*> 

[0045] (2) Hftf d*n*$}MKB t h l&tt*. 

rv>* t 5 o %«t 

[0 0 4 6] Zbizz.z'vm^te^kte rw<5S«j <z> 

[004 7] *|BW©iS«ll**ifett±SBir*fcM*<fc 

[0 0 4 8] «pLM, *%^Mtt2nLH0ravh?;* 
(»2) 

f — a XL + bXCR+dXyM+g 
= aXL + bXL/ (OFF + BG) 



mm&7F&W:<ow&. v ^ymtf *mm-rz> z t -eng. 

fcfciO ft v\ 

[0 0 4 9] R*K:lltt**;t5r£ft<y4W: 

a** * 5 v\b *$> 5 v «H4o*gj»as^/h $ < -r -5 r t t 
* G ^ytcRT. pdp, &<n&%m<onm!&mmc 

[0 0 5 0] SUu AMX^cS<5<**W^®WW» 

[oosi] m&f (Dfc&mzwz zmnmB % h 
1 zmz-z £ 5 \^mm-z> t x#\z- mzztu 

th2, B t h 3£8;i£J;5^£i-S-£t>fr5A/ 

Bthltto<Bth2, Bth3^Wi5i 
[0 0 5 2] (Hffi*»Bat2) i5^f»^tMtf 

<os<7*-* ki^xmst. mm^^hy* h mm** 



+ d x vM+g 



= aXL + b/ (1/Cr+BG/L) +dXyM+g 



[00 5 3] a =0. 00423339 ±0. 002671539 
b =0. 007648902 ± 0.005754385 
d =-79. 52542076±18. 92439144 
g =-0. 7131531895± 0. 16046239 

l/h?* hCr, +*<DBM«tyMSraEfti-5rilci 
oTHftf o»5*^M*4SIIMKB t h lS:a^$« 



[0 054] *JM©»»tcj3rt*WlWW*«c 
[0 0 5 5] J»*«raCiL5r^:ft<y»ttSrJgit 
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r036$jgj £o ^fcCRT, PDP. FE 

[0 0 5 6] £Ut. A^X^g-5<*:^0®®|Si« 

x$m~*l&xhz> 0 

[0057] 9m<oj&mi tmm\zim\z&cx 

Bth2, Bth3«rlfit5i'5^IS^ttt)J:v^ 

[0058] (mmnrnm 3) m& f <o^y * 

(&3) 

f = aXL+bXCR+g 
= aXL+bXL/ (OFF + BG) +g 
= aXL+b/ (1/Cr+BG/L) + g 
iata, b. d, gte#*lfc&^T<^BB-CfcSo 
[00 5 9] a =0. 003560142 ±0. 006677594 
b =0. 007769775 ±0.014409019 
g =-0. 906731331 ±0. 38489093 

>h77, hCr £ £ Ic «fc o TH& f 

[o o 6 o] *&m<Dj&m\z&ttz>mvmmjm\z£<> 
xi> mm<oj&mi) xwimvit<obm&<D%)%:zm- 

[0 0 6 U AiBi*fc*^<**w^wwm 
*mz±<>xmm<Dmm&mt^x*> mzts&i 

[0062] *fc. ^B«te«wc*cr 

Bth2. B th3&m?LZ>£5ti:ffl&bL>Xh^\ 
[0 0 6 3] &M<DM1&4) HKf <D^7^-^Sr^ 

(&4) 

f= bXCR+g 

= bXL/ (OFF + BG) +g 

= b/ (1/Cr+BG/L) +g 

{IUb, gtt^^^T^>«5IS-Cfc^o 



[0 0 6 4] b =0.01510191 ±0.004315154 
g =-0. 738875768±0. 222195438 

<>*v*mm<ommz&ifzmmm&2>&bft, ^%<o 

vh7* be t biczoxmm^^h?* 

[0 0 6 5] *mm<DMm&&vzwwm&*miz*L<> 
xh (mm<oj&mi) xwmvit<obmm<o&%:*mi- 

[oo66] eajl, xm^m^^<^m<omwmm 
xmz£-Dxmzi<ommmitvx*> wzz&i «r# 

[0 0 6 7] *it % fzm<omt& 1 1 ra«ir:R«fcJ& cx 
Bth2, b t h3^m^xo^mmbvxh^\ 

[0 0 6 8] ffl. J:l5^1fe^^l^4T^I3±tffc^ 
NM4& *«if^ttWBf»^h9^bfc*»*itt»-C*>-. 

So 

[0 0 6 9] (l^ifeo^ffis) rr^fi, ±&<o^mz 

jsj bmmzmmtzmmx&Zo mztsmi icov>-c 

kZO\,^Xi>^m.Wffi^$l*ft^tLo S4riTr2Xh7^ 

[0070] *H«<D^»lc^tt-5®H9rai^ifeW:^ 

mm<omm i ) &mimc k*h-s 

C t h 1 £g;t* J: p ^MUtrnrrer. t^Wfll"C 
[0 0 7 1] *f3^h7^ hSKJMIKiov^TaK^e. 



[00 7 2] &*P|8 : C t h 1 =0. 838491 
: C t h 2 =0. 498522 
A/IE : C t h 3 =-0. 02239 

(*5) 

f= a XL+ b XCR + c X y L 
= a X L + b X L/ (OFF + 
= a XL+b/ (1/Cr + B 



L, >p*OMrM£yM» XKOillttyHMV^, 

H-dXyM+eX vH+g 

BG) + cXy L+dX yM+eXyH+g 

G/L) +cXyL+dXyM+eXyH+ 



ilia, b. c. d. e. g tt**fl»TEATG>*5B"C 

<£><5o 

[00 73] a =0. 003154037±0. 002949688 
b =0. 005726684 ±0. 006840666 
c =20. 25124942± 118. 1820057 
d =96. 08960724± 112. 4627473 
e =-14. 85164397± 50. 04843714 
g =-1. 021466807 ±0. 527362117 

[0 0 7 4] ^r-e^3feS^ietotw<tor{£TUfc^ 

thl lc««Ei-5<o^***«>««Jc*3^ 
[0 0 7 5] ^Vm&&^WttMftft<0&b^Z> 1 £t 

a. %<*xm&mmm<o ra^h?* h&i tt*we» 

[0 0 7 6] *»W©H«H***ttiSBW*^«*<t 

h7^ hi&j ©*v^*«r*oli«*^*Bri8lc-r*t> 
[0 0 7 7] JWfcttfcttflliLtf, ^*Rlt3651tlDLW0f 



fcftv\ 

[0 0 7 8] ITOKiaWtSraei5^i:*<y«H4 
^i^:^ r=ivh7^h«j £#lM-5*t>-c£ 

m&&^mmx&*itfm*18J3*i£< if^fr fc ft < 

[0079] Amx.mzm<5<*mi<Dmmm 

t-it*n^^S^i:ft<. *fc«liPS*«»*«!:W^I!» 

[0080] ga^f o««r^icpyh^7 hmmt 

cthl fcjBiLS J: 5 IcPK+S r t Xft\c £ 
■6>4KHci±, Cthl"Cli^<Cth2, Cth3«r 

[0081] (n»o^*6) mtf erafavh?* 

K W©«Wtt»**Jflv^"C (»6) l^ttip^ 
£*T<o J; 5 lcBS£fc f 

«6) 

f = bXCR+c X y L+g 
= bXL/ (OFF + BG) IcXyL+g 
= b/(l/Cr + BG/L) +cXyL+g 
{abb. c, gtt#***-CttT<0ttHT*5o 
[0 082] b =0. 015152459± 0. 002034482 
c =-74. 21191383±41. 63449386 
g =-0. 528109847 ±0. 147474173 
fc*v^f*Mfcf * (#7) ic^UfcJ^fcJgftLWBfa 
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(87) 

f= bXCR+dXyM+g 

= b/ (OFF + BG) +dXyM+g 

= b/ (1/Cr+BG/L) +dX V M+g-Ci) 

So 

{ILb, d, gte&*&&T^T<0|OT-C&5 0 
[00 8 3] b =0. 01556176±0. 002073646 
d =36. 55173211±22. 47094674 
g =-0. 823597796 ±0. 122945139 

(»8) 

f= bXCR+eXyH+g 

= bXL/ (OFF + BG) +eXyH+g 

= h/ (1/Cr+BG/L) -heXyH+g 

tub, g £kT<ovm-?*>Zo 

[0084] b =0. 01764871 ±0. 002627 
e =-14. 85164397 ±50. 04843714 
g =16. 49850618± 13. 95501972 



So 

[0 0 8 5] *3M(0»*Jc43it*MWP«*ftlcJ:o 

[0 0 8 6] £*Jh % AIWX¥*CX<K*»IB©ii«W» 

tcttAi s ©-en* < &Em*m<DmM-en&*im-e 

[0 0 8 7] 2S*<6?gffi5 *ra«lCtt»KlieCT 

Cth2, C t h 3&m?LZ> J: 9 ^9IS^ UT4>Jtv\ 
[0 0 8 8] (3£tfe<D*gJg7) rayh^hij?:! 

me. mm=>h7*hs mwfem 



(«9) 

f= aXL+bXCR+dXyM+g 
= aXL+bXL/ (OFF + BG) +dXyM+g 
= aXL+b/ (1/Cr+BG/L) +dXyM+g 



iaua. b. d, gte#*^#x^T<a*&ffl-efcSo 

[0 0 8 9] a=0. 003020552±0. 00273112 
b =0. 009044324± 0. 005805596 
d =-65. 77183775±37. 41209246 
g =-0. 692352041 ±0. 197189955 

[0 0 9 0] ffi, ±IB**0««l-7-CRMUT*fc 

»TO»#«fc*5V*-c % r^s^«j Air rnyhy^ 

mzm-rw®: f 9 *wz.&. f>BthUf >c t 

h 1 £ fiWfcWaT # Sip =7*-9 $rSafi£i-*v 
[00 9 1] (§H26tf>?£1g 8 ) #38EK:«Sli««^SS 

■ottAB^ea s tc^o *$8Wo©^^»«:M>ft 

< £ t> BMk««9EH^a 2 h 3 A* fe ft So 

Wfc«« w^ar4SiJ6<o*« i-7 -cbw! 



iL«^Sffl^8E»Ufc»^lc. ME. «FSr=vF9* 

Ii=yh7^ h«OA»ftiff«lSr*^i-«t>©-CfcS. 
[0 0 9 2] B4ft&F#£fc3tt* AAfit^^o 

4 1 mm&mmm s < £ «> juh-*. 

[0 093] BlT-ett**ttK:#5ITO^)a***»«lc 
ov^Tiaffi«r#JHUft*sfettWi-S. 
^e^m-^tt, IS5lc^U^J:5JJ:7«iElHlK7lcii3 

ftK*4EII?KrMB 5 \zn* Ui3 fcAfttHM^ =■ 

10 0 9 4] 7 ^ttSr^xS i ft < Jfc 

^M?:^t5o o^9 06l^L^:i:ptcit#3feco 
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(CioT30<0^y^«rH5o tilt. ^>h7 

f= aXL+bXCR+cXyL 
= aXL + bXL/ (OFF + 
= aXL+b/ (1/C r +B 

g 

{HLa, b, c, d, e N gtt^^MT^i-C 
ife><5© 

[00 96] a =0. 00398497+0. 003297747 
b =0. 006464747 ±0. 007647854 
c =13. 20817436±132. 127305 
d =-47. 02877395 ±125. 7331827 
e =-14. 85 164397 ±50. 04843714 
g =-0. 7401 79935 ± 0. 589590055 

[O 0 9 7 J *^S5cD^"e^Lfc®^^«fi» 

So 

[00 98J ftW&to^Wtv&Wimzs*?*-* 
[0 0 9 9] *l6W^©«t^SKfcJ:ixf«tlM»«lc 

c t ta < m^T S r £ # -c £ 5 o 
[oioo] (m6<^^«i 9)09 \z.*3m\z.vk%m& 

JlM«*aM#a*r*r*-3 - £ a 5 #*-e;fcSo r. 4> J: 5 
* * <d J: p G>Hfc*3*iS«as#;t hfh 



[0 0 9 5] ^*^WkLfc«d*C**-C*«S*LSH 
« f ettMtlc f >B t h «fc 5 KIM, vf^f 

= ^ h 7 * h . «Wtt*raeft-t"^tf J: v\ 
+dx 7 M+eXyH+g 
BG) + cXyL+dXyM+eX7H+g 
G/L) +cXvL+dXyM+eX 7 H + 

Mvmm 1-7 -ciaw Ltiras^&i^fws^ 

v mtf-s z 1 1> «nrefcs 0 
[oioi] *mte<Djm^nm\*itmi&&wmm£& 

v^Tt>x K«S»«lcJ:9^*RM-#»aU TOS£ 
[0 10 2] 

So tut. *&m<owi^&mm\££ti&mmmwmm 

im 1 1 nmb^matoftww 
[02 1 *>sii«i5:^«ff <s vfzm&<o#fti8m&m& 

[03] 5RM*^rfy-WcJ:S*baR«<6*tt«>KW 
IS 

[®4] mm^isYy* Ytmmt<ni®wm 
<o«^0 

[0 6] mk»a*3«4>K9]H 

[0 7] 8Mft«#aew^jj:ottw0 

[0 8 ] *»WoBtWttP«E^ia:o v 

[0 9] *&m<nmsim*&&¥&<D® t mm 
[0io] ^smoBUfctt^sen^^H^H 

[011] ^JfenoHftS^ttKott^MIAH 

2 P^fl^H^© 
3 

4 m&&mU 
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5 m&Mm^& 

7 y&JEisim 



9 ttflflttVK^Jlk 

10 =i^h7^hPSE^ 

1 1 KK&to^m 

12 yytyhfa 
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(72) 3&91# 4P90J frfc^ F^— 5C026 CA01 CA02 CA12 

:fcKMFnXit)*^F9J(1006#l& t£T«S£ 5C058 BA05 BA07 BA08 BA13 BA35 

m&W&^tkft 5C082 AA01 AA02 BA34 BA35 BDOO 
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